Adenine nucleotides, glutamate and respiratory function of heart mitochondria during acute hypoxia.
The effect of acute hypoxia on adenine nucleotides, glutamate, aspartate, alanine and respiration of heart mitochondria was studied in rats. The losses of intramitochondrial adenine nucleotides (ATP+ADP+AMP) during hypoxia were related to depression of state 3 respiration supported by glutamate and malate, as well as decrease in uncoupled respiration. Hypoxia had less prominent effect on succinate-dependent state 3 respiration. Non-phosphorylating (state 4) respiratory rates and ADP/O ratios were slightly affected by oxygen deprivation. Glutamate fall in tissue and mitochondria of hypoxic hearts was concomitant with significant increase in tissue alanine and mitochondrial aspartate. The losses of intramitochondrial ATP and respiratory activity with NAD-dependent substrates during hypoxia were related to a decrease in mitochondrial glutamate. The results suggest that hypoxia-induced impairment of complex I of respiratory chain and a loss of glutamate from the matrix may limit energy-producing capacity of heart mitochondria.